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Abstract

Thisg ‘st\ldy describes the results of three years of evaluative investigation
of LRDC's program of individualized education. The study was conducted
in seven Follow Through sites and three Pittsburgh area schools. Standard-
ized tests were used as input and outcome m'easures; questionnaires and
videotapes were used to gather information about the classroom processes.
The results indicate that over the three-year pgriod the implementation of
the program continued to move toward ideal goals., Extensive data reduc-
tion procedures were used and the rationale of usage discussed. Results
also point to input as the primary explanation of student end-of-year per-
formance, though classroom processes contribute a small but consistent
amount. The data indicate greater ease in identifying negafive factors in

successful classroom processes than in determining the positive factors.
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PROGRAM EVALUATION:
AN EMPIRICAL STUDY OF INDIVIDUALIZED INSTRUCTION

Gaea Leinhardt

Learning Research and Development Center
University of Pittsburgh

The area of program evaluation arises from the need to assess
whether or not a specific policy or program has altered a trend or pattern
of events in the desired way. The policy or program may be one designed
to reduce or eliminate something such as crime or disease, or it may be
designed to increase or generate something such as employment, educa-
taional attainment, or the number of new minority businesses. In address-
ihg the general problem of determining the effect of a particular policy or
program, the specific problem of assessing the actual presence of a pro-
gram in the field must be dealt with. To state it in a different way, the
task is to establish a reasonable line of causality showing that a change
occurred due to the presence of an implemented program. Assessing

implementation is the focus of this paper.

Compensatory education is one example of a publicly funcded program
whose effectiveness requires empirical evaluation efforts. The idea of
compensatory education is to compensate specific groups of children for
an initial educational deficit by providing and funding special programs
for them. ‘Among the educational programs established in this way were
Head Start and Follow Through. Head Start, as its name suggests, was
designed to give economically disadvantaged children an early educational
start at 3, 4, and 5 years of age. Follow Through Qas designéd to protect

~and extend the presumed gains made in Head Start through the third grade
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of public education. It should be realized that these compensatory educa-
tional programs are not unitary. There is, for examl;le, no single Follow
Through program; there are at least 22 identifiable programs, and within
the 22 there are probably several variations of sufficient magnitude to be

considered as separate programs.

A separate federal program, the Cooperative Research Act of 1954,
led to the establishment of over 40 rosearch and development centers and
educational laboratories. The research and development (R&D) centers
were, for the most part, university-based organizations with specific
"missions' to improve the quality of education in the United States. The
educational laboratories, on the other hand, were established to refine
and disseminate the findings and products of the R&D organizations to the

educational community of the United States.

This paper presents empirical results from program evaluation
undertaken at one of these R&D organizations, the Learning Research and
Development Center (LRDC) at the University of Pittsburgh., The sfudy
is directed at evaluating LRDC's individualized instructional program in
the context of the Fellow Through system. Three concerns are addressed:
(a) changes in levels of implementation of the major coniponents of the
program; (b) ways in which large amounts of intercorrelated data on class-
room practices can be reduced and analyzed; and (c) the change or lack of
change in the relation between classroom processes and student achieve-

ment.

Theoretical framework. It is important to view the research re-

ported here in the ligﬁt of its theoretical and practicai roots, which lie
in several rather separate areas. First, the motivation for the initial
study grew out of the practical need for evaluation of LRDC's educational
program in the Follow Through schools. Second, the techniques used to
provide that evaluation came from two sources: observational literature
and naturél field-based research. |

6
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Most major models of program evaluation xlecognize the need for
process information in order to interpret outcormne results (Lindvall & Cox,
1970). Evaluative research, which aims to identify outcomes as well as
explain the cause of cutcomes, requires a reasonably detailed account of
what the actual treatment was rather than whaut it was supposed to be
(Charters & Jones, 1973). An additional requirement is that the treat-
ment must be examined in an environment secure from extensive developer

influence {Scriven, 1973).

In spite of the fact tﬁat the theoretical evaluation literature recog-
nizes the need for process information, that literature itself is of little
help in providing practical advice on its collection. This information has
been gleaned instead from writers in the area of field-based research (e.g.,
Campbell, 1969), by examples from other evaluation researchers (e.g.,
Keeves, 1972; Stallings, Note 1), and from researchers in the area of

classroom observation (e.g., Rosenshine, 1970).

Setting

The research was carried out during t;he 1973-74 academic year.
It is a continuation and follow-up of research conducted during 1971-72
and 1972-73 (Leinhardt, 1974b). The evaluative effort has been focused
at the second-grade level across several sites! rathex_' than across grade

levels at one or two sites on the assumption that variance is maximized

within a grade level at different sites and minimized within a site.

1S1te- A portion or all of a school district which has chosen an early
childhood education program for use in at least one grade level in at least
one school. In this paper, a site refers to at least one school using the
LRDC model in a district. A local site is a school in the Pittsburgh area
using the LRDC program without Follow Through funding.




Background. LRDC is one of 22 nationai Follow Through sponsors.2
Each sponsor in the Follow Through system is responsible folr implement-
ing its own progx%m at those sites which have chosen that particular model.
LLRDC implements its reading and mathematics programs in seven Follow
Through sites and three local sites (for a brief program description, see
Appendix A). This means that the programs are implemented to some
degree in 61 second-grade classrooms. The LRDC Follow Through sites
extend from North Dakota to Arkansas to West Virginia. The ten sites are
located in urban, rural, and suburban enviror‘1ments; their student popula-

tions range from predominately white to predominately black, and one site

is predominately native American Indian.

History. From 1969 to 1971, ILRDC kept irformal and often undocu-
mented records of the implementation of its p;rograms at the Follow Through
sites. This effort was essentially an inventory of the presence or absence
of vital materials or practices in the classrooms. Toward the end of 1970,
it became clear that it would be useful to document program implementa-
tion on an expanded basis. Work was begun on defining basic dimensions
of the program and constructing measures for each dimension (Leinhardt,

1972).

From 1971 to 1974, the evaluation project within LRDC? monitored
the basic classroom processes that occurred in all second-grade class-
rooms in which some aspect of the program was implemented. The pur-

pose of this monitoring effort was to assess the degree to which features

2Sponsor: An independent organization responsible for helping a site
to implement an early childhood education program developed by the spon-
sor.

3LRDC»I is an organization of approximately 250 employees, 35 of whom
are at the Ph.D level. The center is organized into 25 projeq.,:t‘g,‘ each with
one or more Ph.Ds and a support staff.




of LRDC's program were aétually implemented in classrooms. The con-
cern has changed, then, from a focus on an inventory to a focus on the
degree to which the spirit of the program has beern transplanted. This lat-
ter emrhasis has itself gone through some changes and is moving toward
the collection of information about classroom processes, independent of
particular programs, that affect educational outcomes (Leinhardt, 1974b;

Cooley & Leinhardt, 1975).

Procedure

During the 1973-74 school year, student performaﬁce and classroom
process data were collected. These data were collected at seven Follow
Through sites and three local schools, all of which were using LLRDC cur-
rictla in rnath and reading. These data came from four sources: standard-

ized tests, questionnaires, videotapes, and student records.

Aptitude and achievement data were obtained from three sets of
standardized tests. The Lorge-Hagen- Thorndike Test of Cognitive Abili-
ties (Thorndike, Hagen, & Lorge, 1968) was administered in the fall and
served as an estimaté of initial student ability. The Raven Coloured Pro-
gressive Matrices (1956) was administered in the spring and was one of
three measures used to estimate student abilities at the end of the year.
The Metropolitan Achievement Test (MAT) Form F or G (Durost, Bixler,
Wrightston, Prescott, & B;ibw, 1971) was also administered in the spring
and was used to estimate achievement in reading and mathematics (total
subtest scores were used). These tests were then aggregated at the class-
room level to estimate average class performance on the four standard-

ized measures.

Data on classroom practices were obtained from responses to a

questionnaire designed to yield information on a variety of topics. This



questionnaire was completed by the educational Specialist'* at each site
with the help, where appropriate, of the classroom teacher. (The ques-

tionnaire is reproduced in Appendix B. ) The questxonnaxre was completed
twice, once in the fall and once in the spring. The two respunses were
averaged, unless obvious errors were detected. This questionnaire gen-

erated data on 33 variables, of which 18 were retained for further analysis.

’

Data on the teaching practices in each classroom were obtained from
videotapes. Each classroom was videotaped during reading and mathe-
matics in the fall and spring. The tapes were made by the educational
specialists and coded by the e aluation group at LRDC. Sixty minutes of
videotape were recorded for each classroom. The analysis of these tapes
yielded information on 30 variables, of which 20 were retained for further

analysis.

Data on student performance withir the curricula were obtained from
the students school records. Student initial and final location in ‘both tie
reading and mathematics curricula were recorded and used in combination

with the standardized test results.’

The reliability of the instruments listed above has been estimated
from two points of view: (a) the stability of the characteristics being
measured over the year's period, and (b) the intercoder reliability. The
stability of the variables measured by thé questionnaire has been estimated
at between . 76 and . 990 (Leinhardt, 1974b), and stability or generalizability
of the variables measured by the videotapes has been estimated at . 58.
Intercoder reliability for the questionnaires and videotapes was estimated

t .98 and . 95, respectively.

“Educational Specialist: Individual(s) responsible at the site for
implementing the sponsor's program(s).




Findings

In reporting the findings of this study, three questions are addressed.
First, how has the implementation of a program of education changed over
the course of three years? Second, how can the large mass of data gen-
erated by this investigation be reduced in a way which maintains the mean-
ing but reduces the confusion of deaiing with large numbers of variables
and classrooms? Third, what is the impact of classroom processes on
student achievement, how should these processes be considered, and how

_have they changed over the three-year period?

Implementation

In this section, the changes in classroom processes and the data
which reflect them are examined. Before reviewing the details of the
available data, some general comments are provided to serve as an over-

view,

From the 1971-72 school year to the 1973-74 school year, in accord-
ance with the federal guidelines for Follow Through, the number of spon-
sor service days to the sites decreased. This is indicative of an initial
policy decision which aimed at installing a program and then weaning the
sites and sponsors from each other. Thus, the sites were expected to
require and receive considerable aid initially in implementing the pro-
gram, bl.;t they were expected to require and receive fevier and fewer sup-
perts as time passed. One would expect that if the program were difficult
to implement or merely poorly implemented, there would be an increase
over time of activities or behaviors that depart strongly from the sponsor's
model. One would also expect thé.t given a pattern of reduced support over
time, teachers and specialists would begin to introduce their own innova-
tions in a;nswer to problems that arise.. The question is whether or not

those "answers' are in harmony with the spirit of the sponsor's model.



As the data on implementation are reviewed, two questions sheculd
be kept in mind: (a) Are key features of individualization maintained in
the face of a reduction of support? (b) Does implementation increase
over time in the face of increased experience with the program? Four-
teer. variables are presented in Table 1. .These variables were selected
from the many gathered each year when there were at least two years of
data available on them. Table 1 shows the range of site means for the
four sites on which we have been consistently gathering data. Each site

has between four and eight second-grade classes.

Table i

Mean Ranges for Classroom Process Information
over Three Years with Original Four Sites

Variable 1971-1972 1972-1973 1973.1974

Teacher experience with LRDC program 00~ 1.83 .70-- 2.20 1.50- 3.20
Class size N 21.00 -- 27.40 20.60 -- 25.30 20.50 - 25.80
Percentage of students attending 87.80 - 96.60 91.00 -- 96.70 94.20 -- 95.80
Percentage of unique assignments 51.00 -- 57.00 77.0G -- 86.20 80.00 -- 85.50
Percentage of blocked assignments 47.30 -- 63.80 * 40.00 - 73.50
Number of days since the last test 3.15- 9.06 3.4C¢- 4.50 2.60- 4.20
Minutes per day in mathematics 44.16 -- 60.00 44.20 -- 60.00 60.20 -- 70.70
Minutes per day in reading 88.30--120.00 76.00--110.20 81.20 -- 98.30
M;tgematics placement 6.35-- 18.90 7.0 -- 20.90 9.80 - 19.20
Reading placement 1.82-- 4.87 3.40--13.10 3.00 - 9.20
Mathematics progress 6.26 -- 11.56 7.90 - 9.50 9.00 - 11.00
Reading progress 6.60- 6.86 500..- 790 6.00-- 7.70
Number of adults who travel 1.50-- 2.30 1.50- 2.£9
Percentage of negative statements 1.00-- 6.00 .80 - 4.0d
Ratio of mean cognitive contacts to .99 1.39

mean management contacts
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These variables are designed to provide information for the evalua-
tive analysis. Since they are specific to this effort and are not generally
known, they reéluire some discussion as to meaning and utility. Rather
than describing each variable in the table, a few of the more important
ones will be reviewed. Attendance is cftenmco‘nsid.ered an indicator of
student attitude toward school; high attendance indicates a more positive
attitude and low attendance indicates negative attitudes. Regardless of
whether or not that interpretation is warranted, attendance is important
because it is unlikely that a student can learn much from school without
being there. It is, thérefore, encouraging to see that the lower end of the
range of percéntage of students attending has gone up from 87.8% to 94. 2%

attending.

“Three variables--unique assignments, blocked assignments, and
frequency of testing--relate to teacher assignment practices that are
specified by the instructional model. One of these, unique assignments,
will be discussed in detail. Individualized instruction requires that each
student receive.only instruction that he or she needs. It is assumed tﬁat
if all students in a class simultaneously receive the same instruction,
individual students will not be receiving exactly what they need. The per-
centage of unique assignments estimates how unique the entire group of
class assignments are; the more unique, the higher the percentage.

-

Clearly, it is not necessary for every child to receive a different assign-

ment; but, an increase over time from approximately 54% to 83% unique

is indicative of increasing individualization.

Four variables--math"and reading placement and progress--relate
to the initial starting position of children in the curriculum and their
progress during the year. These variables are indicative of the impact
of the instructional practices of not only the second grade, but also of
the first' grade. Both mathematics and reading placement have gone up

over time. This is impressive because basic entering ability has remained
4
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stable, arnd higher placement levels thus indicate that more material is
being taught in the first grade and retained in entering second grade. The
students have made roughly similar progress over the three years in both
subject areas, indicating that more material had been taught and, presuma-

bly, learned at the end of the second grade in 1974 than in 1972.

Several variables relate to - . teaching practices in ‘the
classroom. One of these, the 1 ot .¢ to management contacts,
is indicative of the amount of emphusis placed by the teacher on instruc-
tional rather than managerial information. The larger the number, the
more the teacher is interacting in an instructional way with students.
This number has increased slightly over time. The LRDC instructional
model éeeks to minimize the dependence of children on teachers as mana-

| gérs, dispensers, and clerks. Its implementation should lead to a reduc-
tion in the number of managerial comments made, and the data support

this contention.

Other variables in the table support a claim that the level of imple-

mentation of thé LRDC program has remained stable during the three

years in Qﬁ'i'é'h-«-support—-in numbdr of sponsor service days--was gradually
" being withdrawn. The number of adults in the room who ""travel" (or circu-

late) during the working period has remained stable and higher than is

indicated by the model. The percentage of negative ¢omments made during

an observed period of time has remained quite low and stable over the

three years. The amount of time spent in teaéhing reading and -mathematics

has fluctuated, but is within developer guidelines, and_te‘st‘fs are adminis-

tered regularly in order to prescribe assignments effectively.

There is much, however, that is not revealed by these data. Over
the three years that we have been observing teachers in classrooms using
our programs, there has been a steady increase in the confidence with

which the model has been implemented. The teachers and aides travel in

TR
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the room, helping, tutoring, and quizzing students in order to diagnose
their instructional needs. Specific program sequences are frequently
-altered on the basis of the accumulated wisdom of teachers and-educational
specialists. Different patterns of classroom organization are constantly
being tried. Some teachers travel among the students as they do their pre-
scribed work while the aide tests or engages in extended tutoringi:~ In other
. gituations, both the teacher and the aide travel among the students for a
while to get them started on their separate ! & ad then engage in rela-
tively brief, small group instruction. In sti]” ~tlier cases, the teacher
starts with small group instruction and follows that by joining the aide in
traveling. In many cases, teachers have students help one another. Com-
mon to all of these patterns of interaction, however, is an attempt to imple-
ment the idea of individualized instruction. *@ver time, these four sites
have increasingly captured the spirit of individualization. In those areas
which are critical té the implementation of the instructional model, the
sites have maintained or improved their practic'es. In those areas in which
precise-implementation is not as critical, the sites have expressed their

own uniqueness.

Data Reduction

In the process of assessing the implementation of the instructional
prografn, an enormous quantity of intexl-correlated data is generated. Over
the last three years, a haunting pfoblem has been the reduction of the large
number of process measures for purposes of a more complete analysis.
There are two reasons why it is necessary to reduce the mass of classroom
process data. First, there is the obvious problem of limited degrees of
freedom for any analysis which requires that the number of variables be
reduced by approximately a factor of 10. The second need for data reduc-
tion arises from the problems of trying to understand and interpret what

all of the numbers mean. The trade-off is between large numbers of

11
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. specific, concrete, easily understood bits of information and a total sys-
tem of information. Although what is needed is to move toward a system
of information, it often appears that detailed and specific information is
of greater value for the prac;.tiﬁoner. ' This problem has plagued most
classroom researchers. It Iis common in almost any situatioﬁ in which
one attempts to relate detailed descriptive information to outcomes and in
which one uses the classroom as the unit of analysis (e.g., see Stallings,

Note 1).

One way to solve ' _ | " n of degrees of freedom is to change
the unit of analysis fron ssroom to the student. It could easily be
argued that in an individualized_ program the individual student is a more
appropriate unit of analysis (e.g., see Brophy, Note 2). However, there

. are two reasons why it is inappropriate to consider the student as the unit
in this case. First, the classrooms are self-contained, and although dif-
férent students receive different ''treatments, ' the students in a single
class can hardly be said to vary independently of one another with respect
to that treatment. Second, stable and reliable information on the indi-
vidual student's sets of experiences is-verzn'ic_)stly to collect, requiring
a minirﬁﬁm of two to two and one-half dé.ysf of observations per E_l'_‘l}i
Thus, using the classroom as the unit of analysis has permitted us to
collect sufficient information to estimate the stability of procedures,

the kreliability of coding, and so on (Leinhardt, 1974a).

Data reduction: Possible approaches. Basically the problem of re-

ducing data is the following: How can the number of variables be decreased
wifhout losing potentially valuable information? Clearly, the first step is
to eliminate from consideration measures which cannot provide informa-
tion for further analysis. This includes measures for which there is no
difference among.classrooms or for which there are obvious inaccuracies
in the data reported. It should be remembered, however, that no vari-

ance in a measure does not mean that the measure has no information.

12
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For example, if one finds that every child in every classroom has a mathe-
matics textbook, that is important information. However, that particular
variable in that particular sample will not be useful in predicting student
achievement because there is no variance. After measures with no v\‘a.r~"-7;:;=-_..
ance or with obvious errors are eliminated, the.,nnext step is to see if two

or more of the measures are measuring the same thing. This information
is obtained by examining correlation and partial correlation (with student
entering abilities controlled) matrices. If two or more variables correlate
highly (above .80) with each other and correlate to the same magnitude with-
tlr-le dependent - : - ), it is possible that the; are measuring similar
phenomena. . .., caun ihen be combined, or one of the set can be substituted
for the others. These two procedures resulted in the elimination of 26

measures in the current data set.

One way of accomplishing the second step is to use some type of fac-
for analysis of the process data. 'This technique has been successfully
employed by Soar and Soar (1972) and others. My experience, however,

. has been that factor patterns tend to be illogical, that is, the variables that
" go together mathématically do not do so intellectuz 'Y and do not replicate
very well from year to year (Leinhardt, 1972). In - past, therefore,
e.i.ther the spezific correlation or partial correlatio f single variables
with depende== rr;easures has been reported (Leinhar-:, 1974a), or the

data have be=n combined using a different approach 2inhardt, 1974b).

Another approach to combining variables is to use a model of class-
room progess and fit variables to the constructs of the model post hoc.
The Cooley- Lohnes model (Cooley & Lohnes, in press), an expansion of
the. Carroll model (Carroll, 1943), has been especially useful for this
purpose (see Leinhardt, 1974b; Stallings, Note l; Caoley & Emrick, Note
3). The basic approach in using the Cooley-Lohnes model is to select
variables wthich can logically be;assignéd to each of the model's six con-

-
structs anc tfiz=n to combine the variables within each construct. Combining

13
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the variables is accomplished either by factoring within the construct and
summing using the factor scores or by transforming the raw data to stand-
ard scores and summing using equal weights. The latter approach was
tried on the 1972-73 data set after the original data set had been reduced
to_six constructs, two of which related to student performance and four of
which related to process. They were analyzed using commonality analysis
(Mood, 1971). While this approach is extremely helpful in simplifying a
large and complex data set, it is not completely satisfying if the data are
collected with some other organizational scheme in mind and then are fit
to the model post hoc. Any data analysis model is most usefully employed
T if the data are initially cullected with the model in mind (see Cooley &

Leinhardt, 1975 ).

Data reduction: Current strategies. Currently, the most useful

approach seems to be to organize the data around some set of logically
conceived clusters--zuck as the hasic domains employed in developing the
instrumentation--znd then to examine each cluster separately for purposes
of data reduction. Table 2 identifies the clusters, the specific variables

in each cluster, == == procedure(s) which were employed to combine .the,,
measures. Initiaifsr, =i of the measures were converted to standard scores
(zero mean and uzt variznce). Then each cluster of variables was analyzed
using principal csrrmooment analysis with one or two factor solutions. These
factors were the: examired and used as guides for combining the data. If
the factor analysiy  smggested that the variables equally related to a factor,
we summed the scares Withm—lntﬂwevighting them, mraking certain that "favorite'®
variables were retzined. Equal weights were used for combining the follow-
ing clusters: Ingaz, Traveling Frequency I and II, and Qutcomes. If the
factor é.né,lysis su;o=sted that the variables were cdifferentially related to a
factor, the weights of the variable on the factor were used to sum them.
This was done for the “mmortunity and Ratings of Instructional Behavior

clusters.

14
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Table 2

Map of Total Data Reduction

Input (Summed 2 scores, equal weighting)
Lorge Thorndike Cognitive Abilities Test
Initial placement mathematics
INPUT Initial placement reading

Process Set 1 '

Ratings of Instructional Behavior {Summed Z scores, waights suggested by factor patterns}
Active responses sought
Modeling of response
Focusing attention
Contingent praise
Guneral praise
Clear tutoring
Class management
Backward chains
Refers to earlier information
Solicits opinion of correctness
Refers to earlier success

Opportunity {(Summed 2 scores, weights suggested by factor patterns)
The number of adults traveling in mathematics
The number of adults traveling in reading
Availability of trained alternate
Percentage of children present
Time estimate
Minutes a day spent using LRDC programs
Mirutes a day in large group activities

Travaling Frequency | {Summed Z scores, equal weighting)
Reading cagnitive statements
Raading cognitive questions
Tgmading tutorings :
Lhild initiated
‘Proportion of cognitive statements to total statements

Autonomy 1l {Summed 2 scores, equal weighting)
Children decide what unit ot math to study
Children request special tutoring
Children begin work as soon as they come:in
Peer tutoring occurs

PROCESS

Assignments
Percentage of unique assignments

Process Set 2

Autonomy | {Summed 2 scores, equal weighting)
Ciiidren get own assignments
Children get own prescription ticket
Children decide when to take a test
Children move back and forth betwsen work arnd free activity

Traveling Frequency 11 {Summed 2 scores, equat weighting)
Percentage of negative statemeonts during reading
Percentage of negative statemonts during mathematics
Number of errors made during reading
Number of errors made during mathematics

Testing

.

Number of days since ths last test

Process Set 3
Context -
Teacher exporienca with the program

Outcomes (Summed 2 scores, equal weighting)
- Ravens Prograssive Matrices
MAT reading total
MAT math total
OUTCOME : End-of-Year reading placemant
End-of-Year mathematics placeament

15
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Following all of these steps succeeded in reducing the ratings of
teacher behaviors to one variable and the frequencies of specific behaviors
to two variables, to cite the most extreme cases. This improved the situa-
tion by leaving 10 clusters on which to predict one; however, with approxi-
mately 10% attrition in the orginal number of observations due to missing

data, there were still too many variables for the available degrees of free-

dom.

A correlation was run on the 11 variables followed by a partial corre-
lation with input partialled out to suggest further reductions. Tables ? and 4
‘show the results of these analyses. After examining the correlations and par-
tial correlations between the process variables and outcomes, the next step

suggested by the data was to break the process variables into three groups:

Table: 3
intercorrelations Among Clusters for 1973-74 Data

Traveling Frequency Autonomy . Days Since
) Teaching Percentage Last

Input  Ratings Oppmrtunity l i | i Experience Unique Test Outcomes
Input 1.00
Ratings .01 1.00
Opportunity .10 .35 1.00
Traveling frequency | .23 .07 - .08 1.00 '
Traveling frequency It - .23 - .41 - .19 -.20 100
Autonomy | 13 - .14 11 . 06 - .00 1.00
Autonomy it - .13 .35 .23 d2 - 14 .15 1.00
Teaching experience 61 - 08 .02 00 - 03 Jdo - .08 1.00
Percentage unique .09 24 .08 - .02 -32 .05 .08 .10 1.00
Days since last test . 14 17 - .21 13 - .06 .06 09 04 -.18 100
Outcomes 91 12 .20 27 - .32 -.01 -0 49 16 - .29 1.00
Note: ~ = 55. ‘
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Table 4

Partial Correlations Among Clusters for 1973-74 Data

Traveling Frequency Autonomy Days Since
Teaching Percentage  Last
Ratings Opportunity | " l il Experience Unique _ Test Outcomes
Ratings 1.00
‘Opportunity .35 1.00
Traveling frequency | .07 - .10 1.00
Traveling frequency I - 42 - 17 - 6 1.00
Autonomy | - .14 10 - .09 .03 1.00
Autonomy |! .35 .25 6 - .18 A7 1.00
Teaching experience -1 - .-05 - 0B .14 .03 - .00 1.00
Percentage unique 24 ‘07 -4 -31 -.07 _ 08 06 100
Days since last test: a7 - .20 16 - .10 .08 07 - 15 - 17 1.00
Outcomes - .28 .27 .6 -.28 - .30 26 .20 18 - 40 100
;l—otie: n =55,

those which related positively to cutcomes, those which related negatively -
to outcomes, and those which swizched in their relationship to outcomes
when input was partialled out. The autonomy variables, which are unc‘or-
related with outcomes, were assigned to one of the three groups based on
the partial correlations. This organization of the data is also presented in
Table 2; Process Set 1 consists of those five variables which relate posi-
tively to a‘chiev'ement, Process Set 2 consists of the three variables which
relate negatively, and Process Set 3 consists of the single variable which
changed after partialling from positive to negative. This stage of the data

reduction can be considered a crude form of criterion scaling.

‘Process Set. 1 became the sum of the following clusters: ratings of

teachers, opportumity, traveling frequency I, autonomy II, and percentage

7
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of unique assignments. Process Set 2 became the sum of the following

clusters: autonomy I, traveling frequency II, and the number of days since

‘the last test. Process Set 3 is the single variable, the number of years of

teaching experience with the program. The last variable is interesting be-
cause while teaching ex_perience is correlated with outco— ., it is r oure
highly correlated with input, indicating ti at more experiencea teachers

are working in classrooms with more gifted students; but judging from the

partial correlation results, they are not any more successful in teaching.

Data reduction: Future. In the future, it i= hoped that the data will

be collected in a way which will permit more logical and parsimonious

reduction procedures. However, there will still be several steps involved."

1. The data should be checked tq eliminate variables with little

or no variability or measures with high numbers of obvious

errorse.

2. Preliminary correlations should be exainined to see how the

variables relate to each other.

3. Each variable should be examined to see if a tranformation
is necessary in order to make the variable more aciditive
with respect to the dependent wariables. The exploratéry

 data analytic techniques pioneered by Tukey (1970) and

others are particularly relevant to these problems.

4, Logical clusters of the process variables should then be
formed with the aid of factor analytic techniques when

appropriate.

5, Preliminary correlations and partial correlations should

be run on the reduced data set.

In summary, a particularly difficult problem in any research effort

involving large numbers of variables and limited numbexs of observations

1B



is the reduction of data. Over the past three years, we have evolved a

system of exploratory dat» analysis to help in dat '2duction which keeps
as much of the origi: ' at1on as possible, educir 5 the :bso-
lute number of variables ..1.. W .2 —ne is dealing. It has been ouv experi-

ence, however, that practitioners in the field are still most interested in
the relationship between specific practices and student achievement. There-
fore, it is important to have specific information easily retrievable and to

display the data reduction process.

Analysis

This section considers how the impact of classroom processes on
student achievement has changed over the three-year pericd, how this
problem should be viewed, and the directions for future research. The
basic question is: What is the influence, if any, of the educational process
on student achievement? One of the more éonvincing methodologies used
in recent studies in this area is commonality analysis (see, e.g., Mayeske,
1970; Mood, 1971; Cooley & Emrick, Note 3). Commonality analysis is
an extension of multiple regression in which the total variance explained
by the model is partitioned into variance which is unique to each predictor

in the model and variance which is common to the group of predictors.

Results. Tables 5 and 6 present the results of the correlations and
partial correlations of the reduced data set. From these' tables, we can
see that it is easier to determine what not to do in a classroom (Set 2) than
what to do in a classroom (Set 1). We can also see that this procedure of
reductions has substantially redused the traditional problem of collinearity

among the data.

19
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Table 5
Correlations Among Sets for 1973-74 Data

!npgt._“_”.,‘. w -Set 1 Set 2 Set 3 QOutcomes
put 100
Set 1 .15 1.00
Set 2 -.14 -3 1.00
Set 3 .61 - .04 .05 1.00
Qutcormes 91 .29 -.33 .49 1.00
Note::n = 55. o
Table 6
Partial Correlations Among Sets for 1973-74 Data’
Set 1 Set 2 Set 3 Qutcomes
Set i o 1.00
Set 2 -.30 . 1.00
Set 3 -.17 A7 1.00
Outcomes .38 -.50 -.20 | 1.00
Note: n = 55,
21
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If we analyze this reduced data set using commonality, the re§ults
indicate that nonc of the process data taken separately is significant in
cxplaining achievement. However, the results of an analysis in which
. all of the process data are combined and consideredlas a unit é.re more
promising. Table 7 shows that 88% of the variance in end-of -year achieve-
ment is accounted for by input and procesé information combined. Input
alone cxplains a total of 83% of the variance, 47% of which is unique to
input, while 36% is common with process. Process alone explains a total

of 419 of the variance, 5% of which is unique to process.

Table 7

Commonality Analysis

Input Process
Total .83 ’ 41
Unique Y 05
Common .36 .36

““"Note: R = 88; n = 565.

In comparing this to previous years, it is most important to consider
the zero order correlations between student input and outcome. These cor-
relations have steadily increased since 1972 from .60to.80to.91 asa
result of the increased precision with which entering and end-of-yecar abili-

ties are assessed, The total R2 has also increased from .68 to . 72 to . 88.

kone from a high of 14% in 1972 to 7% in 1973 and 5% in 1974. Undoubtedly,

this has been adversely affected by the increasing size of the relationship



between input and outcomes and by the limitation of using one educational
program. This can also be explained by the fact that as classroom proc-
ésses become more and more stable over time across grade levels, the
power of entering student performance to explain end-of-year-performance

is likely to increase.

This analysis has several implications. First, initial student abili-
ties consistently dominate the explanation of end-of-year student achieve-
ment. Second, classroom processes are contributing a small but consis-
tent amount to the explanation of student achievement. Third, we are not
yet ready to use these techniques to help identify the contribution of specific
classroom processes which affect student achievement, not only because of
the limitation of sample size, but also because of the examination of only
_ne educational program. Currently, the best we can do is to point tc; prac-
tices which are consistent in their relationship to student achievement.
Precision of assignment procedures, tutorial practices, and appropriate
use of opportumtles seem to improve student achievement, while negative

and erroneous tutoring reduces student achievement.

Discussion

In this paper, I have'argued that public policy evaluation requires that
one include information about the nature of the program or the innovation
rather than engaging in simple black box contrasts. In the process of meas-
uring implementation, large amounts of intercorrelated variables are gen-
erated. In order to use the data in further analyses, they must be sub-
stantially reduced. Approaches to data reduction are, therefore, outlined.
Finally, by using a form of regression analysis, outcomes are analyzed by
taking into consideration not only initial input and programmatic descrip-
tors, but also the interrelationship between the two. Itis a fact of social
innovatfons that the innovation ig confounded with consumer self-selection,

not only in education, but also in health care and other areas. Stated
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26



i
i
.
1
E
1
{
1
¥
’
i
i
H
!
i
1
!
:
H
i

’ 1 1

ing must be used for evaluative analyses.

This paper has used an empirical study of a particular educational
innovation to demonstrate these points. In order to improve this particu-
lar line of research, several steps must be taken in the future. The data
must be gathered according to a theory both to improve Fhe mteI:Pretab1l1ty
of the results and to make the requisite data reduction more logical. The
number of classrooms on which data are collected should be increased.
And finally, the process information should be gathered from several pro-

grams instead of just one.
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APPENDIX A

L..v xrain= of the Instructional Setuing

—_— PRESSITNY

The basic chzracrerristics of the LRDC instrucz-ional model are :zhat
(a) it provides an exvir:im~ent that is adaptive to the educational needs of
the student, (b) th -urric -.la are arg=nized and presented in a way thac

attempts to teach-z"1. r¢=mforce basic cognitive skills, and (c) the studemt

directs and contr:-% iz ' her own learning withic the context of the cur-

= riculum. Operati:w+ =%  mis means that specific subject-matter areas are
broken down into =:..::=ms cbjectives which are hierarchically sequenced
in a curriculum. ‘accerment tes'ts, curriculum-embedded tests (CETs),

and posttests are ¢ sswrmcted for each unit so that students can be initially
placed in the currict Iz—=and so that their success in learning the material .
can be continuousiy momitored. Using the information provided by these
tests, prescriptions =re written for each student on a daily, weekly, or
monthly basis. If = smmdent does neot pass a CET, (s)he continues working
_on the same objective =r-unit, with additional practice work. If a student
does not pass a posttest, (s)he is recycled through the appropriate sections

of the curriculum amc rerssied.

i‘lle classroom:dmr—=lly has one teacher and one assistant or aide
for 25 children. Usz==l%y, the teacher and_assistant both circulate (travel)
around the room during the work period; sometimes one will circulate
while the other administers or corrects tests or tutors small groumps.
While circulating, the teacher or assistant corrects the work being done,
occasionally :alters m—ee=rriptions, offers brief tutorial assistance, and
supports the studenit exootionally and academically. In generai, the morning
is divided into a work period in which assignments are prescribed and an

exploratory perioc¢ during which the children investigate curriculum-related

32
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Apperdix A (Cont'd)

materizl on their own. Classrooms vary in the degree torwrich s—=—emts
control the ©&=cision points i= their daily ‘learning situaticn, such a=: which
subject to study and when, which assignment to do first, wt::n ané when not
to work on formal curricultm, when to take a posttest, wi==: to cha=rge units,
2nd so on. Thus, while the curriculum is relatively conz= =nt from class-
room to cla:ssroom, there are many areas in which there: == be differences

in implementing the program.
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APPENDIX B

Desscription of Process Variables...
Cuestionnaire .c.ceescoocscscccces
Videotape Coding Scheme . ccececcccces

Videotape Rating Scheme ...ccccees
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ADPTLIX B

Description of “'>cess Variables

InsTrooments

Thir——=oc- ~= of the variablesx were obizmined from the 15-item ques-
tionmaire wr -nwas administered: twice during the year. The local educa-
tianz] specmist compileted the for—s in November and March, and the data

from both zdmimistrations were the=n averaged.

Fou: vzrimbles were obtained from the szudent profile sheet which
was cumulzfive zudi provided accuz=te and easily accessible information
about studer= placemnemt in and progress through the math and reading cur-
ricula. These sk=ets-were kept by the classrcom teacher or aide and were

sent to LEDC forr times during the school year.

Cne warizble, time esstimate, was obtained by using school records
to determime the number of days in the academic year, questionnaire infor-
matior ¢ aumk=r of mminutes in the school day, and percentage of children
preserz=m the samplexf day a¢ =n estimator of attendance. These three
numbe-= were then —=ltipliez= = yield an estimate of nun.zer of minutes

spent 1#» school during the yez:.

hirtr-variables were obztzined from videotapes recorded for 15
—dimate. o m==ding mnd 15 wminotes in math in the fall and ag2in in the

spring Endstmen surmmiing ©ver-the two collections. The tapes were made

by local z=mecialists at the s:zes while the class was in prog-=ss., Codings
were =diust=d for variation in tirre so that all data would be based on a

total of €0-mimutes of videompe per classroom.

The-mrestionnaire and videotapes focused on gathering information

from sevemmajor domains. These domains will be described briefly and
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Appendix. B (Cont=d)

the data summarized. It shuld 5= m:e.r.tionéd that the zssignmert of varia-
bles to domains is to some cxten: z=riitrary, since one -rariable may, in
reality, belong tc several domaic:. Thus, the sets shau’d not be interpreted
as rigid definitions of the domair= a:zzigning varizbles to domains is a con-
venient way of orzanizing and coz:ide=ng a rather large number of class-
room process variables. Tai.le 2-1 irrows the dornains and’ variadles.

Tables B-2 through B-8 pres~nat e results by site,

Domains amd Variables

Classzroom context. This domain consists of five variables: the

teacker's —ozal years of teaching exroerience, the teacher's years of experi-
ence in working with the LRD _ program, the total number of children en-
rolled in the class, the occurzencs of an extermal evens waich had a severe
effect (crisis) on the classrocm, =zrd the availzbility of.z2 trained alternate
in case of teacher absence. Although these variables ¢o not relate directiy

to the LRDC program, they are lik=iy to affect the restits of thax program.

Table B-2 prewnnts thlie: site averages far these f{ive-variables. The
sites vary trem==ndously wiz . m=2garc to some of these variabies. For ex-
ample, teacker experience - ~gz=s from an average of 1. 2 years at Site [
to 18.5 years at Sites 1 and :. The second variabkis, teasther experiznce
with the progz=mm, is dulwendemt cm the mumber of years tizat LRDC has beem
involved with .eaich =ite:. The third wariable, the mumber »f children enro’iied,
shows less variability :man ir the past. The 1972-73 range of site means
was 20.6 to 27..0; the pxrzsent daza ranges from 20.1 to 25,8, No doubt tk=
is -a reflection of reduced en—-ollment., Such a reduction nzay affect the im-
pl-efnentation of an:iindividualized program in that the quality and quantity of.
time a teacher is able to spend with each student may be zffected. Oniy
two sites reparted any crisis situztion which may have haz ar effect om:all
or some of th= xtudemts. The last variabie i Table B-2. whetther or mota

trained alterm=trmwas available in c=se of teacher absenc=,  slrows that abmmxc
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Table B-1

Classroom Process Variatnes

Classroom context

Total teacher experience in number of years

Total texrher experience with the LRDC instructional model in-wrnrer of years

Numbsr of children enroiled in the class

Whether or not some external event had a dettrimental effect on-—nz :z!'zssroom {e.q., flooc, epidemic, etc.)
Whether or mot a traired alternate was availsble in case of teacheramssnce

Allocation of time

Percentage of time spent iin individualized smxt small group activities

Percentage of time spent in large group zcuwities

Percentage of time spent in free-choice actiwities

Number of minutes per day in 1Pl readimg

Number of minutes per day in IPl math znd. mmth drill

Number of minutes per day spent watcinimg wmucational TV

Time estimate-average number of minutes zmert:in school during zhe academic year

Assignment procedures and monitoring stucient prograss

Percentage of unique assignment--the peroenmage Uf the totall assienmsigiven which -were -t fferent from
any other assignment given

Percentage of blocked assignments--where =:blocked assignment was :wes:or MOTE: COMSECIUTIVEIIGARAS O
boxes with less than an equal number oi° isolzted pages or hoxes

Whether or not student’s work is. checked wihile traveling

fumber of days since the last posttest was grveen

Percentage of students passing the last posttivs:t

MNumber of days since the lact test of any ty'pe & g

initial student placement inithe-math curriciivn

Student progress in the matr:curricultam

Initial student placement in the reading curricu...mm

Student progress in the reading curricuism

Provisions for student self-direccion

Children decide what umit ofrmath to:study Ll
Children request speciat tutoring

Children begin work as:soon zs they arrive az. sl

Peer tutoring occurs

Children get their own assigmmients

Children get their own presaniption tickets

Children decide when to take a test

Children move back and forth between warme and free actiwit

Attendance

Percentage of children present on sammie~uzays

Management procedures

Number of adults who travel during mutth
Number of adults who travel during reading

continued
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Table B-1

Frequenc of instructional event {All of the information befow is available for both math and reading.)

Total number of interactions by the teacher and a child during 60 minutes--contacts

Number of times a teacher gues to a child but makes no verbal comment--checkoffs

Number of times the teacher makes a management statement or question (i.e., non-cognitive, no information
is passed)--TMSQ

Number of times the teacher makes a cognitive statement which requires no response from the student--TCS

Number of times the teacher makes a cognitive question (any statement which requires an overt response
from tihe student)--TCQ

Percentage of times the teacher makes a statement or question which is negative or punitive in nature

Number of times the teacher spends more than one minute with any one student--tutor

Number qif times the teacher makes a cognitive error which is not corrected

Number of times a student initiates an interaction with the teacher--child contacts

Ratings of instructianal events (1-5; 5 is high)

Acttive responses are sought by the teacher

The2 teacher uses backward chaining

Thee teachrzr models student responses

The teactzer refers to earlier curricular information

The teacizer focuses the attention of the students on task

The teactner solicits the opinion of students as to correctness of their responses
The teacer refers to earlier success of students

The teacmyer solicits the attitude of students toward the curriculum
The teacner uses praise which is contingent on student work

The teacner uses general praise of student behavior

The teacher's tutorials are clear, correct, and understandable

Tme teacher is able to manage the class as a whole

e
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Appendix B (Cont'd)

half of the second-grade classrooms do have an available and trained sub-

stitute.

Allocation of time. The data gathered in 1971-72 indicated that there

was a positive and significant relationship between the amount of time spent
in mathematics per day and the level of mathematics achievement (Lein-
hardt, 1974a). During 1972-73, more extensive information was gathered
on the way in which individual teachers and sites spent the time available

to them (Leinhardt, 1974b). The focus of this domain was centered in

three areas: First, what percentage of the day is spent in specific modes

of instruction--individualized and small group activities, large group activi-
ties, and free-choice activities? Second, what amount of time per day was
a child exposed to specific subjects such as reading, math, or educational

TV? Third, a general time estimate of total minutes spent in school.

The first three variables in Table B-3 deal with the percentage of
time spent in individual, large group, and free-choice activities. We
expect that at least half of the schocl day is spent in individualized activity,
since the majority of LRDC's instructional program is individualized.
From Table B-3, we note that seven of the ten sites do, in fact, spend the
better part of the day in individual and small group activities. When the
means of Variables 1 and 3 are combined, we find that all sites spend more
time engaging in activities classified as individualized than they do in large
group activities, although there are considerable differences across the
sites. This is an encouraging sign since this information refers to.the
entire school day, not just the 3 1/2 hours during which the program is
implemented. The amount of time spent in mathematics has increased
for all but Site 9 since last year, whereas the amount of time spent in
reading has decreased for all but Site 4. We also collected data on the
amount of time spent watching educational television to determine how
many of the sites use this media as a regular part of the academic day.

It appears that the classrooms that do watch educational TV do so on a
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Apperiaix B (Cont'd)

small scale and, therefore, little effect on achievement is expected. More
sites are using educational television, however, and for longer periods of
time than last year, with the most significant increase at Site 3. 'The last
variable reported in Table B-3 is an estimate of the average number of
minutes a child spends in school during the year. From the range of means
it can be seen that a child may spend as little as 48, 000 to as much as

70, 000 minutes in school.

Assignment and monitoring procedures. This domain deals with the

assignment and monitoring procedures used in a classroom. Itis .through
the accurate matching of student needs and curriculum content that much of
individualization is achieved. The first variable in this domain is the per-
centage of unique assignments, that is, the percentage of assignments given
which are different from any other assignment given with respect to level
and skill. The sécond variable is the percentage of blocked assignments
which is defined as three or more ccnsecutive tasks or pages assigned with
less than an equal number of isolated tasks or pages, These variables tap
the way in which the teacher makes assignments in class bf using mathe-
matics assignments as the sample cf as signment practices in general. It
appears that the teachers in all of the sites make unique assignments. The
lower limit of the range of means across sites has been raised to 70.3%
over the previoﬁs year's 57% (Leinhardt, 1974b). All but two sites have
increased the percentage of unique assignments, and those two had minimal
" decreases. The percentage of assignments which are blocked decreased by
about 12 percentage points across sites. The third variable relates to the
kind of feedback a student gets on progress, that is, is his/her work
checked during class while (s)he is at work. Table B-4 shows that at all
but one site a student's work is checked during class by the teacher or

aide who travels.

The LRDC instructional model also provides for frequent systematic

assessment of the students' learning progress; that is, it provides procedures
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Appendix B (Cont'd)

for the teacher to monitor the movement of students as they work. The
assessments are generally in the form of individual, self-administered,
criterion-referenced tests that are of three main types: pretests,
curriculum-embedded tests (CETs), and posttests. It is expected that
children will take at least one test of some type at least once every five

to seven days and a posttest once every twenty days. The number of days
since the last posttest varies considerably across sites. The averages
range frc;m 8.5 to 23.2. Without these two extreines, the range is be-
tween 14.6 and 18.0. The percentage of students passing the posttest is _
high across sites (84.4% to 97%). The next variable is number of days
since the last test of any kind. The range is from 2.3 to 6.8, with the
highest concentration of averages around 2.5. The last four variables in
this domain deal with where the student started work in thé math and read-
ing curricula (placement) and the amount of work the student completed in
those curricula (progress). It is evident from the site averages that there
is a large amount of variation among sites in the placement of students in
the math curriculum (3.6 to 25.5) and slightly less variation in reading
placement (3.0 to 14.0). Both variations reflect basic differences in enter-
ing ability among the students at different sites. Progress within the math
and reading curricula also varies (6.8 to 13.1 and 6.0 to 10.0), but there

is not nearly as much variation as in initial placement.

Provisions for student autonomy (self-direction). One of the continu-

ing long-range goals of the LRDC model is to develop independent learners.
In accordance with this goal, there are many ways in which a teacher can
provide opportunities within the classroom for the student to learn to exer-
cise autonomy. Table B-5 presents the site averages on eight autonomy

Imeasures,

Attendance. Student attendance is an important variable in the imple-

mentation of the LRDC program. Generally, if the students are not present
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Appendix B (Cont'd)

in school, they cannot benefit from instruction. Although an individual
program makes student absenteeism less damaging than a traditional pro-
gram, it is still an important variable to take into account. Good attend-
ance can also be taken as an indication of a positive attitude toward school
in general. Table B-6 reports student attendance based on the percent of
‘children present on two randomly selected days. The means in general

are high and comparable to last year's data. ™

Management procedures. The number of adults who travel during

mathematics and reading is reported in Table B-7. It appears that most

: | :
classrooms have two adults traveling during these classes. This is contrary
to expectations, and it is not clear that this is the most efficient use of

teacher time.

Instructional event. This domain deals with ways in which teachers

may differ in in-class behaviors. Our concern here is with the basic inter- ) ’
actions between a teacher and a student during a 60-minute period, The
variables included relate to: the rate at which the teacher moves from
child to child, the type of contact (s)he makes with the éhild, the length of
time (s)he spends with any one child, the effect of the interaction (i.e.,
positive or negative), the number of cogﬁitive errors the teacher makes,
how often the students initiate an interaction with the teacher, and a list of
teacher characteristics on which (s)he is rated. Teachers vary along all

of these dimensions, and an individualized program may require, for exam-
ple, a fastef fate of mevement and greater frequency of contacts than a
traditional one. Through videotaping classes in progress, we hoped to be |
able to tak‘e a closer look at the variables deemed significant in the domain

Sy

of the instructional event.

Table B-8 presents the 30 variables derived from videotaping teacher-

child interactions in each second-grade classroom for 30 minutes of read-

ing and 30 minutes of mathematics. The total number of contacts in reading

42
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Appendix B (Cont'd)

and in mathematics shows that there is a2 great deal of difference across
and within sites in the rate zt which_the teacher travels. The respective
ranges of means are from 33.2 to 80 and 29. 8 to 82, with overall means

of 45. 38 and 50. 11,

The next four variables in reading and math deal with the types of
contact the teacher has with the child. The teachers appear to make mast
of their contacts in management areas and in asking cognitive questions.
Teachers api:ear to make_few cognitive statements in reading. In mathe-
matics, the number of ccgnitive statements is greater, but means are less

than those for cognitive questions with the exception of .Site 1.

The percentage of megative statements is small in both reading and
math. The tutors variabie is characterized as any interaction between
the teacher and a child wamich lasts longer than one minute. Here again,
the frequency is relativeky small, with mean reading tutors ranging from
.5 to 8.6 and math tutors ranging from 3.0 to 8.2. The interpretation of
this variable is ambiguous at this time. That is, do tutorial interactions
increase the quality of instruction with a given child to the extent that it
overcomes the diminished rate of travel and frequency of contacts? Or,
is it more valuable to interact with more children, even if for a limited
time? The number of cognitive errors made by the teacher in reading and

math are very minimal (0 - 1. 2).

' The final variable directly related to reading and math was the num-
ber of times the child initiated the interaction with the teacher by either
making a statement or asking a question. Once aﬂghé.in there is substantial
variation across sites (means of 3.3 - 22.0 in reading and 4.7 - 19. 0 in
math), as well as within sites (standard deviations of 3.2 - 22.6 in reading

and 1.6 - 12.7 in math)."

The last 12 variables were scored on a rating schedule from 1 to 5

50
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teacher used the mamed skill often and well. Teachers in aZl sites appear
to seek active rezponses from the child. since the lowest m=an is 2.5 (only
one site) and the others range from 3.2 to 4.3. On the othe=~hand, it would
appear that there is very little backward chaining in instruc=on, since all
means are between 1.0 and 1. 6. '"Modediing responses'' seexxs to be a more
frequednt form of instruction, but is still.not extensive acros ¢ gites, and
refer;'ing to earlier curricular information occurs only sligimiy more than

backward chaining.

Tabie B-8 also indicates that teachers across sites éozfocus the atten-
tion of students on task. ' This may be related to seeking active responses,
since the means for both variables are quite similar and of the same mag-
nitude, The next three variables seem to occur only occasionally with
smaller variation across sites. Two of these variables relate to solicit-
ing feedback from the child on specific work done and on the curriculum in
general. Contingent praise refers to positive reinforcement for specific
work completed, whereas general praise is not related to any specific cog-
nitive task. Across sites, comtingent praise is'used more cften than gen=

eral praise and appears to be used frequently:

The next two variables relate to tutoring and management behaviors.
The tutoring rating was based on how well the teacher tutors a child: Is it
clear, concise, and understandable by the child? M;Mamagementwas rated
according to how well the class asa whole functions: Do the children know
what to do and do it, and are the class and the teacher moving efficiently?
The program seems to be working well on both counts, since the ratings in

these two areas are fairly high with the exception of Site 10 in management.
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Appendix B (Cont'd)

Questionnaire

Name of Individual

Date

District

School

Teacher's-Name

1. .HO__;}/ many years of teaching experi-
ence (prior to this school year) does
the teacher have?

2. ‘How mmgmy years has the teacher
been using PEP or IPI prior to this
school year?

3, How many children are enrolled in
this classroom?

4. How mény children are preéent
today in this room?

5. How many adults are normally in
the room?

6. How many adults normally travel
at any one time?

During math:

During reading:

7. Does the teacher (or aide) check the
majority of the children's IPI/PEP
work while traveling?

For math work:

For reading work:

If either of the above is no, when is the majority of the work checked?

52 o
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DATE THIS QUESTION IS BEING FILLED OUT

8. Please list each of today's IPI/PEP math and/or quantification assign-
ments for each student. Please also list the DATE and SCORE of the
last POSTTEST given. Record the posttest score regardless of whether
or not it was passed. (Note: If assignments are made by the week,
record the entire assignment. )

: Please record the date and score of
Unit Level Skill Pages | the last POSTTEST given.

F.xam- i
ole: » Add/Sub B 4 1-4, 7 POSTTEST 3/18/74 74%
1,8,10

Reminder: Did you record all of the
dates and scores?

53
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9, Check those activities which you observe occurring regularly in this
room.

Students obtain own assignments for math (as opposed
to having them passed out),

Students obtain own notebooks for reading.

Students sometimes write their own prescriptions
(other than exploratory) for math, reading, or
science,

Students are consulted as to the mode of instruction
(tapes, books, texts, or games).

Students select time of day for work in subject-matter
area,

Students help to select which unit of math (geometry,
money, fractions) will be studied.

Students suggest when to take CET (either by request-
ing or delaying it).

Students suggest when to take Unit test.

Students move back and forth between exploratory
and prescription areas.

Check ) )
onl Students go to exploratory any time after completion
onz of predefined list of assignments.

Teacher decides when exploratory period begins for
the majority of students.

Students request or bring in activities for exploratory
areas.

Students request small group lesson.

Students request special tutoring.

Student's opinion of curriculum or task is sought.
Give an example:

Students sometimes choose to work with other stu-
dents rather than alone,

Students may start work as soon as they come in
in the morning (or after lunch) rather than wa1t1ng
for the teacher to start the period.

e
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Peer tutoring occurs,

Teacher seeks information about the attitudes of
students toward their work.

10. Please give an approximate number of hours and minutes which any one
student would spend during an entire school day in each of the following
instructional situations. The total number of hours and minutes should
add up to approximately one whole day, not just the IPI part of the day.

Student works alone with occasional adult or peer
tutoring.

St

Student works in a small group with adult instruc-
tion (2-8 children).

Student works in a large group with adult instruc-
tion (9-whole class).

Student is engaged in free-choice activity.

Other. Specify

il.. Please list the number of minutes per day students in the classroom
spend in the following activities:

IPI Reading
IPI Math

Some form of math drill

Wathing educational TV

(Note: If educational TV is unavailable in your
"school due to either lack of reception or availa-
bility of TV monitors, please indicate above.)

12. s a rnath maintenance program being used in this
room (systematic drill of number or algorithm
facts three or more times a week for 10 minutes

or more)?

13.  Any unusual events which in yvblur opinion would strongly affect the
nature of this classroom (such as floods, severe illnesses, etc.)?

14, Does this classroom have trained; permanent alternates

who substitute in the case of teacher or aide absence?

. 51
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15. Observe the teacher for 10 minutes during the math or reading period
and record the number of negative comments made by her or him. (A
negative comment is one that generally orders a child to stop some
activity or is sarcastic or punitive toward a child or group of children.)

56
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Videotape Coding Scheme

Videotapes are observed using the teacher-student interaction as the
main unit of coding. Every time the teacher changes from one child to
another, that interaction is recorded according to what the teacher says and
the response(s) of the child or children. There are eleven categories that
may be checked for each interaction. The following is a summary of the

guidelines used to determine if a category should be checked.

1. Checkoff ()

The teacher checks a child's work and leaves without making any
comment to the child, i.e., there is no verbal communication.

2. Teacher Management Statements or Questions (TMSQ)

The teacher says something to the child {or children) which con-
tains no cognitive information but serves a managerial function only.
Management statements or questions may concern curricular materi-
als, discipline, personal functions, or information about placement
within a curriculum. General examples are: '"Yes, you may go to the
bathroom''; ""Get your materials ready''; ''"Has the aide checked your
work?!''; "Be quiet; sit down''; ""Go to page 10'; "Good" or "Right" (if
"good" and ''right'' occur by themselves, they are considered manage-
ment information); etc.

3. Teacher Cognitive Statements (TCS)

The teacher makes a statement containing cognitive information
which does not elicit a response from the child or which elicits a
response which is an echo of the teacher's statement. Cognitive state-
ments may occur when the teacher reads directions; the teacher asks
a rhetorical question; the teacher asks a question and then answers ii;
the teacher gives the command, ”cheat 2 +2 =4," and the child says
12 + 2 = 4"; or the teacher lectures.

4. Teacher Cognitive Questions (TCQ)

The teacher asks a question about cognitive material which elicits
a response from the child. Examples of teacher cognitive questions
are: "How much is 2 + 2?"; "Read me the sentence that tells what Sam
is doing''; "Read the directions which tell you what to do on the next
page'; and "Read this sentence.'' It can also be the kind of statement
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which appears to be managerial but which clearly contains cognitive
information. Consider the following set of questions:

""How many pages did you do today? How many were you supposed to
do? How many are you going to do tomorrow? Did you do more or less
than you had planned to do?' Questions that give detailed discussion
about the titles of books, how to spell them, and how to map them out
are also considered to be cognitive. Although the above examples are
teaching children skills not normally taught in the curriculum, they are
clearly cognitively based skills and are, therefore, counted as cogni-
tive questions or statements. If a cognif:ive question occurs with a.cog-
nitive statement, only the cognitive question is counted in the summary
of the videotape data.

Child Cognitive Statements (CCS)

The child makes a statement regarding cognitive information in
response to a question, without-a prompt, or reads some cognitive
material--a story, directions, and so on. (This category is only coded
in the presence of a teacher because the videotape camera follows the
teacher.)

&~

Child Cognitive Questions (CCQ)

The child asks a question which elicits a response from the teacher.
‘This may be in the form of a -tatement or a question. For example,
"How do I find this answer? " or ''I don't know how to do this."

Child Management Questions (CMQ)

The child asks a question or makes a statement which elicits a
teacher response dealing with a management area. Examples are:
"Where is the tape for this lesson?'; "I dor't have a pencil'; '"May I
sit next to Susan?''; etc.

4Child Management Statements (CMS)

The child makes a statement requiring no response from the teacher
in a management area. Examples are: "I fell on my way to school';
"Johnny hit me''; "The aide checked my paper'; etc. The rules of state-
ments versus questions are not semantic; they are based on whether or
not a response was made. (The same rules apply with Teacher State=. -
ments. ) :

Tutor
An interaction is counted a tutor if it lasts over one minute.
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10, Error
The teacher makes an error and does not correct it; for example,
"2 +2 =5." This is not a pedagogical error; this is an error of infor-

mation.

11. Negative

Any category in which the teacher's statement is essentially puni-
tive is considered to be negative. The statement can be considered
negative when the tonal quality of what is said is punitive, not just the
content of the statement. ''"You did very well on that work, ' if said in
a sarcastic and degrading manne~, may mean that the teacher is telling
the child how terrible (s)he is doing. Most negative statements involve
demanding the stopping of behaviors on the part of the child. Examples
of this are: '"'Stop it'; "Sit down'; "You weren't listening''. "No' or
‘not' might be the cue, Repetition such as, '"I've told you that three
or four times, ' or a negative facet attributed to the child's overall per-
formance, as '"You never listen when you are being told something, "
are also cues to negative statements,
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Videotape Rating Scheme

At the end of observing the videotape of a teacher, a rating scale is
filled out. There are 12 rating categories. Ratings are used instead of
frequency counts because frequency coding did not turn cut to provide addi-
tional information in these areas, and it was easier to rate than to count
frequencies for these categories. The coders are instructed to know the 12
categories before viewing the tape. They are not to fill out the rating until
they have watched the whole tape, but they may take notes. Each category

is rated on a scale from 1, indicating never, to 5, indicating frequently.

1. Active Responses Sought

The teacher elicits active responses from the students. That is,
students are required to verbalize, manipulate, write, or perform
some active form of behavior when the teacher interacts with them,
as opposed to passive behavior such as listening.

2. Teacher Backward Chains an Explanation

The teacher, while tutoring, gives the child a complete explana-
tior. and elicits behaviors from the child in a backward chain. The
‘teacher uses the last stimulus of a chain as a reinforcer for the behav-
iors required in the next to the last step, and so on.

3. Teacher Models a Response

The teacher very clearly shows the child what a response consists
of. For example, the teacher says, "3 + 4 = 7. Write the 7 in the box."
(S)he then shows the child how to do it and watches as the child does
the next problem.

4, Teacher Refers to Earlier Curricular Information

The teacher mentions, during an interaction with a student, infor-
mation that was previously learned as in, for example, '"You sounded
out words like this before.' It is a communication to the child that the
task the child is facing is something not totally new. '
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5, Teacher Focuses Child's Attention on Task

This may be judged not only by what the teacher says or does, but
also by what the child is doing. That is, does the child look off into
space or at the materials? Does the teacher let the student wander off
on a tangent, or does (s)he keep the student on task?

6. Teacher Solicits Child's Opinion »n Correctness of Response

The teacher acks the child to determine whether his/her response
is correct.

7. ‘Teacher Referis to Earlier Success

The teacher mentions something the child has done well in the
past, as, for example: '"You really did well with multiplication yester-
day; division is the reverse process. See if you can figure out how to
do these problems. You have done this kind of thing very well in thz
past. "

8. Teacher Solicits Information on Attitudes Toward the Curriculum

The teacher asks the child how (s)he feels about the curricular
materials or information.

9. Teacher Uses Contingent Praise

The teacher praises a student for work that is well done, for
example, '"You added these two numbers correctly; good.'" It may
even be telling the child that (s)he consistently did something correctly
This is contrasted with the next category, general praise.

10. Teacher Uses General Praise

| The teacher praises a student in a nonspecific way: ''You are
working well, "' '""You have done good work, ' or "You are in a great
frame of mind today." The child must interpret what is being praised.
This does not mean that No. 9 and No. 10 are mutually exclusive.

No. 9 is specific in relation to the behavior, and No. 10 is general.

11. Tutoring

This judgment is based on the clarity, conciseness, and accuracy
of the teacher's tutorials. That is, is (s)he explaining things clearly,
understandably, and logically? Is (s)he to the point? Docs (s)he answ:
the child quickly and flexibly? Does the child seem to follow the expla:
tion and use the materials appropriately? “If the student does not undei
stand, does the teacher take 2 new approach, become more concrete,
or find some innovative way of expressing the thought?
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Appendix B (Cont'd)

12, Class Management

This judgment is based on how well the classroom works, not neces-
sarily on how low the noise level is. This category was developed be-
cause it was clear that despite the fact that teachers had very different
management procedures, some being quite constrained and strict and
others being quite loose, within each type there were very different
successes. That is, there are classrooms where the teachers are very
structured and want a quiet room but are not always telling their stu-
dents to be quiet. Equally, there are classrooms that are open, free,
and quite noisy and in which the teacher seems to be quite comfertable.
What is basically being measured is the degree of harmony between
what the teacher seems to want and what the children seem to te doing.
Is the teacher fighting whatever is going on in the classroom? Do the
children seem to know what is expected of them? Do they get materials
easily? Is everyone functioning individually as well as in a unit? Is
the process smooth and even, without major disruption?
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